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Abstract
Developmental abnormalities are rare in the liver. This study presents two case reports of ectopic liver. The first case was a 31-year old male with clinical indications for laparoscopic appendectomy. Laparoscopy identified a perforated appendix and an unknown tumorous lesion in the ligamentum hepatoumbilicalis. The patient underwent a laparoscopic appendectomy, intraoperative lavage of the peritoneal cavity, and extirpation of the lesion in the ligamentum hepatoumbilicalis. Histpathological examination of the excised tumor revealed that it comprised liver tissue with fibrinous changes. The tumor was completely separate from the liver with no connection. It was classified as an ectopic liver. No further therapy was required. The second case was a 59-year old male with a tumor on the upper pole of the spleen, incidentally diagnosed in an ultrasound examination. The biopsy raised suspicion of hepatocellular carcinoma. A positron emission tomography-computed tomography examination revealed accumulation of F-18 fluorodeoxyglucose only in the tumor. The patient underwent a splenectomy with a resection and reconstruction of diaphragm. After the hepatocellular carcinoma was confirmed, adjuvant therapy (sorafenib) was initialized. The operations and postoperative recoveries were uncomplicated in both cases. Despite the low incidence of ectopic liver and rare complications, it is necessary to maintain awareness of this possibility. The potential malignancy risk for ectopic liver tissue is the basis for radical surgical removal. Therapy for hepatocellular carcinoma in an ectopic liver follows the same guidelines as those followed for treating the “mother” liver.
© 2013 Baishideng. All rights reserved.
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Core tip: Ectopic liver presents a rare clinical finding resulting from liver tissue migration to various organs during embryogenesis. Although the condition is typically asymptomatic, it can lead to different clinical manifestations such as intraabdominal bleeding or hepatocarcinogenesis. The potential malignancy risk is the basis for radical surgical removal; which represents the only correct solution. Therapy for hepatocellular carcinoma in an ectopic liver follows the same guidelines (National Comprehensive Cancer Network Guidelines) as those followed for treating the “mother“ liver. Despite the low incidence of ectopic liver and rare complications, it is necessary to maintain an awareness of this possibility. 
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INTRODUCTION
The liver is the largest abdominal organ. It occupies a substantial portion of the upper abdominal cavity. Abnormalities in the position or number of liver parts are considered rare developmental anomalies. They are typically asymptomatic, and incidental detection, though extremely rare, may occur during an operation or autopsy. The incidence of ectopic liver is 0.24%-0.56%, according to data described in laparoscopic or autopsy studies[1-3], but this estimate seems high. Most authors distinguish two types of ectopic liver. The first is an accessory liver lobe connected to the liver, and the second is a truly ectopic liver. Collan classified four types. The first is the ectopic liver, which is not connected to the mother liver, but is typically attached to the gallbladder or intra-abdominal ligaments. The second is a microscopic ectopic liver, which is occasionally found in the gallbladder wall. The third is a large accessory liver lobe, attached to the mother liver by a stalk (pedunculated liver). The fourth is a small, accessory liver lobe attached to the mother liver[4]. Here, we presented two manifestations of ectopic livers.
CASE REPORT

Case 1
A 31- old male patient was admitted with an 8-hour history of pain in the right lower abdominal quadrant with a gradual onset. The patient reported nausea, but no vomiting, normal bowel function, and normal miction. He was subfebril, but no infection was observed. His medical history included pollinosis. He took no regular medication and had no previous surgeries.

The clinical examination showed right lower quadrant abdominal pain with tenderness. The bowel sounds were diminished. The patient was hemodynamically stable without any signs of sepsis (temperature 37.5 °C, noninvasive blood pressure  120/80 mmHg, heart rate 76 beats/min, respiratory rate 14 breaths/min). The white blood count was 14800 cells/ml and C-reactive protein was 12.3 mg/L. Other biochemical results were normal and the urinanalysis revealed no pathological findings. An abdominal ultrasound showed a small amount of pericaecal fluid. No other abnormal findings were identified by ultrasound in other parts of the abdomen or pelvis.

The signs and symptoms suggested appendicitis; therefore, we performed an acute laparoscopic appendectomy. First, antibiotic therapy was introduced. Initially, the routine diagnostic laparoscopy revealed perforated appendicitis with circumscript peritonitis. Incidentally, a small oval tumor (3 cm × 2 cm × 2 cm) was found in the ligamentum hepatoumbilicalis next to the liver (Figure 1). No other pathological signs were observed. The appendectomy was performed, followed by an intraoperative lavage of the peritoneal cavity. The tumor was excised. The operation and the postoperative recovery were uncomplicated. The patient was discharged on the third postoperative day. The histology of the appendix revealed an ulcerophlegmonous appendix. The histopathological examination of the tumor from the ligamentum hepatoumbilicalis revealed liver tissue with moderate steatosis and a thick fibrotic capsule (Figure 2). The specimen examination showed that the tumor was completely separate, with no connection to the liver. It was classified as the first type of ectopic liver according to the Collan classification. No further therapy was required.

Case 2

During an ultrasound examination, a 59-year old male was incidentally diagnosed with a tumor (10 cm × 8 cm × 6 cm) on the upper pole of the spleen. The finding was confirmed with a CT scan (Figure 3), and a biopsy was performed. A histological examination of the biopsy specimen, including immunohistochemistry, raised the suspicion of a metastatic hepatocellular carcinoma, but bile production was not caught and renal carcinoma could not be reliably ruled out. To detect the primary tumor location, we performed a positron emission tomography-computed tomography examination. This showed a localized accumulation of F-18 fluorodeoxyglucose only in the suspicious tumor. There was no other pathological finding in the abdominal or thoracic cavities. The medical history included toxonutritive hepatopathy (alcoholic liver disease) and chronic gastritis. The biochemical results were within normal limits, and oncomarkers (carcinoembryonic antigen, alfa-fetaprotein, CA 19-9) were negative. A perioperative examination confirmed that the tumor was located on the upper pole of the spleen and was connected to diaphragm, but did not invade other surrounding tissues. It was classified as the first type of ectopic liver according to the Collan classification. No other pathology was found in the abdomen. A splenectomy was performed, with partial diaphragm resection and reconstruction. The postoperative recovery was uneventful. A definitive histological examination, including immunohistochemistry, confirmed a hepatocellular carcinoma (HCC) in the spleen tissue (Figure 4). Two small additional tumor sites (satellite tumors) were found in addition to the main lesion. Several investigations showed that the orthotopic liver tissue was negative for HCC, but a histological verification (a biopsy of the mother liver tissue) was not performed. Due to the high risk of tumor recurrence (additional tumor sites were found), we initialized a targeted adjuvant therapy with sorafenib. The American Association for the Study of Liver Diseases (AASLD) practice guidelines on the management of hepatocellular carcinoma do not recommend the routine use of adjuvant therapy with sorafenib (recurrence rates reduction was not reliably proven)[5], nevertheless, there are data available that indicate that sorafenib was effective for treating patients with advanced HCC[6, 7]. 

DISCUSSION
In development, the hepatic diverticulum comprises the liver and biliary tree, and it appears late in the third week or early in the fourth week of gestation. The foregut endoderm of the hepatic diverticulum develops into the liver parenchyma (hepatocytes) and the epithelial lining of the biliary tract. The hepatic diverticulum divides to form a small ventral portion, the future gall bladder, and a larger cranial portion, the liver primordium. Developmental errors are relatively rare in the liver. Other errors in foregut development are more frequently observed, like errors in pancreas or duodenum formation[8]. Liver tissue can migrate to various organs during embryogenesis. Sites of ectopic liver include the gallbladder, spleen, retroperitoneum, pancreas, adrenal gland, portal vein, diaphragm, thorax, gastric serosa, testes, and umbilical vein[9]. Most authors distinguish ectopic and accessory liver formations, based on whether there is a connection to the mother liver. The Collan Classification mentioned above is not widely used. In many cases, it is difficult to make a clear distinction between ectopic liver and accessory liver. The precise incidence of ectopic liver or accessory liver is unknown. Examination of several studies indicated that the incidence is approximately 0.24%-0.56%. Watanabe´s series of 1060 patients revealed an incidence of 0.47% for ectopic liver and 0.09% for accessory liver. These numbers could be over-estimated, because histological verification was not performed in all cases. Ectopic and accessory liver are typically asymptomatic, but occasionally they cause unexpected problems, like intra-abdominal bleeding or hepatocarcinogenesis. The first clinical sign of ectopic or accessory liver could be an acute complication that leads to acute surgery and diagnosis of ectopic liver. Various clinical symptoms, like recurrent abdominal pain and impaired liver function could be caused by ectopic or accessory liver, but in the majority of cases, an ectopic/accessory liver remains undetected. 

In some cases, the ectopic or accessory liver may undergo torsion, infarction, rupture, or other disorders. Torsion and subsequent infarction of an accessory liver lobe has been described in children and adults[10-14]. Ladurner presented a very interesting case of a patient with hepatic ischemia caused by complete vascular occlusion due to a twisted accessory liver lobe. In that case, the accessory liver lobe produced serious, life-threatening problems, and an orthotopic liver transplantation was performed[15]. Ito reported a small omphalocele that involved an accessory liver lobe embedded in the cranial portion of the amniotic sac. In that case, the pedicle of liver tissue was markedly elongated[16]. 
An ectopic or accessory liver can lead to benign or malignant diseases. Benign cases in the literature report hemangiomas, adenomas, or focal nodular hyperplasia associated with an ectopic or accessory liver[17-19]. Benign lesions seem to be less frequent; however, the higher frequency of malignancies could be based on the fact that many benign lesions remain undiagnosed because they are asymptomatic. Moreover, due to their abnormal locations, asymptomatic lesions may be misdiagnosed in the absence of histology. 
The ectopic liver has been associated with malignancies more often than with benign lesions. Many authors have pointed out that ectopic liver tissue is more predisposed to malignancy than normal liver tissue. Ectopic livers have completely functional architecture, but may be metabolically handicapped; this may facilitate carcinogenesis. Ectopic liver tissue also has increased neoplastic potential compared to orthotopic liver tissue. This may have given rise to the hypothesis that ectopic livers are particularly predisposed to the development of hepatocellular cancer. A high incidence of hepatocellular cancer in ectopic livers was described in Japan[20]. In most cases, a malignant tumor was found in the ectopic liver, but not in the mother liver. Ectopic or accessory livers with cancer may be amenable to surgical resection. Many case reports have described surgical treatments. Some authors suggested that the outcome after resection to remove hepatocellular cancer was superior when it involved an ectopic or accessory liver, compared to when it involved the mother liver. However, long-term follow-up data are poor. 

Many anatomical locations have been described for ectopic livers with cancer[20-23]. The favorable outcome after resection of ectopic livers could depend on the specific anatomical location[24, 25]. Shigemori described a case of ectopic hepatocellular carcinoma in the jejunum[26]. Cardona reported a case of a primary, well-differentiated hepatocellular carcinoma arising from ectopic liver tissue in the pancreas[27]. Leone presented interesting data regarding three cases of hepatocellular carcinomas that arose in ectopic livers. The clinical presentations were very interesting; one patient reported dull epigastric pain; the second reported abrupt onset with signs and symptoms of acute abdomen caused by intra-abdominal bleeding; and the third presented with an unexplained, progressive increase in alpha-fetoprotein serum levels[28]. Seo reported a case of hepatocellular carcinoma that arose from hepatic parenchyma located in the left subphrenic space in the upper portion of the gastrorenal ligament. The preoperative diagnosis was a nonspecific stomach mass, with suspicion of gastrointestinal stromal tumor. An operation was performed laparoscopically[29]. Takavasu reported another case with high serum alpha-fetoprotein combined with a suspicion of a submucosal stomach tumor[30]. The two latter cases diagnosed the ectopic liver postoperatively, after histological examination. 

It is important to consider an ectopic/accessory liver when evaluating perihepatic lesions. It is common to misdiagnose an ectopic liver as a malignant tumor. Stattaus suggested that the diagnosis should be based on a biopsy of ectopic liver or a NMR with liver specific contrast[31]. However, all investigative imaging methods are limited for diagnosing an ectopic/accessory liver, due to its limited volume. Despite the low incidence and rare complications of ectopic liver/accessory, it is necessary to maintain an awareness of this possibility. Because this entity presents with a broad spectrum of clinical symptomatology, it is rarely diagnosed; thus, most discoveries of ectopic and accessory liver are incidental. An elevation in serum alpha-fetoprotein and lack of focus in liver CT image may be the first signs of malignant transformation in an ectopic liver. The suspicion of hepatocellular carcinoma in an ectopic liver is substantial reason for radical surgical removal of an ectopic liver found incidentally. When hepatocellular carcinoma is definitely, histologically confirmed in an ectopic liver, it should be treated with the same approaches used for treating carcinoma in the mother liver (National Comprehensive Cancer Network Guidelines).

REFERENCES
1 Watanabe M, Matsura T, Takatori Y, Ueki K, Kobatake T, Hidaka M, Hirakawa H, Fukukmoto S, Shimada Y. Five cases of ectopic liver and a case of accessory lobe of the liver. Endoscopy 1989; 21: 39-42 [PMID: 2917536 DOI: 10.1055/s-2007-1012892]

2 Asada J, Onji S, Yamashita Y, Okada S, Morino M, Kanaoka M, Ohta Y. Ectopic liver observed by peritoneoscopy: report of a case. Gastroenterol Endosc 1982; 24: 309-312 [DOI: 10.11280/gee1973b.24.309]

3 Eiserth P. Beitrage zur Kenntnis der Nebenlebern. Virchows Arch A Pathol Anat Histopathol 1940; 307: 307-313 [DOI: 10.1007/BF02593263]

4 Collan Y, Hakkiluoto A, Hästbacka J. Ectopic liver. Ann Chir Gynaecol 1978; 67: 27-29 [PMID: 637502]

5 Bruix J, Sherman M. Management of hepatocellular carcinoma: an update. Hepatology 2011; 53: 1020-1022 [PMID: 21374666 DOI: 10.1002/hep.24199]

6 Llovet JM, Ricci S, Mazzaferro V, Hilgard P, Gane E, Blanc JF, de Oliveira AC, Santoro A, Raoul JL, Forner A, Schwartz M, Porta C, Zeuzem S, Bolondi L, Greten TF, Galle PR, Seitz JF, Borbath I, Häussinger D, Giannaris T, Shan M, Moscovici M, Voliotis D, Bruix J. Sorafenib in advanced hepatocellular carcinoma. N Engl J Med 2008; 359: 378-390 [PMID: 18650514]

7 Cheng AL, Kang YK, Chen Z, Tsao CJ, Qin S, Kim JS, Luo R, Feng J, Ye S, Yang TS, Xu J, Sun Y, Liang H, Liu J, Wang J, Tak WY, Pan H, Burock K, Zou J, Voliotis D, Guan Z. Efficacy and safety of sorafenib in patients in the Asia-Pacific region with advanced hepatocellular carcinoma: a phase III randomised, double-blind, placebo-controlled trial. Lancet Oncol 2009; 10: 25-34 [PMID: 19095497 DOI: 10.1016/S1470-2045(08)70285-7]

8 Sadler TW. Langman's Essential Medical Embryology. August 2004 ISBN-10: 0-7817-5571-9

9 Curtis LE, Sheahan DG. Heterotopic tissues in the gallbladder. Arch Pathol 1969; 88: 677-683 [PMID: 5357721]

10 Carrabetta S, Piombo A, Podestà R, Auriati L. Torsion and infarction of accessory liver lobe in young man. Surgery 2009; 145: 448-449 [PMID: 19303994 DOI: 10.1016/j.surg.2007.12.016]

11 Koumanidou C, Nasi E, Koutrouveli E, Theophanopoulou M, Hilari S, Kakavakis K, Batakis N. Torsion of an accessory hepatic lobe in a child: ultrasound, computed tomographic, and magnetic resonance imaging findings. Pediatr Surg Int 1998; 13: 526-527 [PMID: 9716687 DOI: 10.1007/s003830050391]

12 Elsayes HB, Elzein MA, Razik AM, Olude IO. Torsion of an ectopic liver in a young child. J Pediatr Surg 2005; 40: E55-E58 [PMID: 15793717 DOI: 10.1016/j.jpedsurg.2004.11.009]

13 Umehara M, Sugai M, Kudo D, Hakamada K, Sasaki M, Munakata H. Torsion of an accessory lobe of the liver in a child: report of a case. Surg Today 2009; 39: 80-82 [PMID: 19132476 DOI: 10.1007/s00595-008-3772-0]

14 Khan AM, Hundal R, Manzoor K, Dhuper S, Korsten MA. Accessory liver lobes: a diagnostic and therapeutic challenge of their torsions. Scand J Gastroenterol 2006; 41: 125-130 [PMID: 16484115 DOI: 10.1080/00365520500377862]

15 Ladurner R, Brandacher G, Mark W, Iannetti C, Lottersberger C, Steurer W, Königsrainer A, Margreiter R. Complete hepatic ischemia due to torsion of a large accessory liver lobe: first case to require transplantation. Transpl Int 2005; 18: 467-469 [PMID: 15773969 DOI: 10.1111/j.1432-2277.2005.00072.x]

16 Ito F, Ando H, Watanabe Y, Seo T, Murahashi O, Harada T, Kaneko K, Ishiguro Y. An accessory lobe of the liver disturbing closure of the umbilical ring. Pediatr Surg Int 1999; 15: 394-396 [PMID: 10415296 DOI: 10.1007/s003830050609]

17 Tsai CC, Yen TC, Tzen KY. Pedunculated giant liver hemangioma mimicking a hypervascular gastric tumor on Tc-99m RBC SPECT. Clin Nucl Med 1999; 24: 132-133 [PMID: 9988078 DOI: 10.1097/00003072-199902000-00017]

18 Vilgrain V, Boulos L, Vullierme MP, Denys A, Terris B, Menu Y. Imaging of atypical hemangiomas of the liver with pathologic correlation. Radiographics 2000; 20: 379-397 [PMID: 10715338]

19 Leone N, Saettone S, De Paolis P, Carucci P, Brunello F, De Angelis C, Menozzi G, Rizzetto M. Ectopic livers and related pathology: report of three cases of benign lesions. Dig Dis Sci 2005; 50: 1818-1822 [PMID: 16187180 DOI: 10.1007/s10620-005-2944-7]

20 Kubota K, Kita J, Rokkaku K, Iwasaki Y, Sawada T, Imura J, Fujimori T. Ectopic hepatocellular carcinoma arising from pancreas: a case report and review of the literature. World J Gastroenterol 2007; 13: 4270-4273 [PMID: 17696261]

21 Yano T, Ishikura H, Wada T, Kishimoto T, Kondo S, Katoh H, Yoshiki T. Hepatoid adenocarcinoma of the pancreas. Histopathology 1999; 35: 90-92 [PMID: 10383723 DOI: 10.1046/j.1365-2559.1999.0728f.x]

22 Paner GP, Thompson KS, Reyes CV. Hepatoid carcinoma of the pancreas. Cancer 2000; 88: 1582-1589 [PMID: 10738216 DOI: 10.1002/(SICI)1097-0142(20000401)]

23 Liu CL, Fan ST, Lo CM, Tso WK, Poon RT, Lam CM, Wong J. Management of spontaneous rupture of hepatocellular carcinoma: single-center experience. J Clin Oncol 2001; 19: 3725-3732 [PMID: 11533094]

24 Caygill CP, Gatenby PA. Ectopic liver and hepatocarcinogenesis. Eur J Gastroenterol Hepatol 2004; 16: 727-729 [PMID: 15256972 DOI: 10.1097/01.meg.0000131037.92864.df]

25 Arakawa M, Kimura Y, Sakata K, Kubo Y, Fukushima T, Okuda K. Propensity of ectopic liver to hepatocarcinogenesis: case reports and a review of the literature. Hepatology 1999; 29: 57-61 [PMID: 9862850 DOI: 10.1002/hep.510290144]

26 Shigemori M, Kondo M, Azechi H, Inoue F, Tamura J, Kobayashi H, Saiga T. A case of ectopic hepatocellular carcinoma in the jejunum. J Gastroenterol 2006; 41: 913-918 [PMID: 17048057 DOI: 10.1007/s00535-006-1872-4]

27 Cardona D, Grobmyer S, Crawford JM, Liu C. Hepatocellular carcinoma arising from ectopic liver tissue in the pancreas. Virchows Arch 2007; 450: 225-229 [PMID: 17216188 DOI: 10.1007/s00428-006-0353-8]

28 Leone N, De Paolis P, Carrera M, Carucci P, Musso A, David E, Brunello F, Fronda GR, Rizzetto M. Ectopic liver and hepatocarcinogenesis: report of three cases with four years' follow-up. Eur J Gastroenterol Hepatol 2004; 16: 731-735 [PMID: 15256973 DOI: 10.1097/01.meg.0000131044.05434.f7]

29 Seo UH, Lee HJ, Ryu WS, Kwak JM, Shin BK, Kim WB, Lee SI, Park SS, Choi JW, Kim SH, Choi SY, Mok YJ. Laparoscopic resection of a hepatocellular carcinoma arising from an ectopic liver. Surg Laparosc Endosc Percutan Tech 2008; 18: 508-510 [PMID: 18936678 DOI: 10.1097/SLE.]

30 Takayasu K, Itabashi M, Moriyama N. Case report: ectopic hepatocellular carcinoma arising from the left diaphragm. Clin Radiol 1994; 49: 579-581 [PMID: 7955877 DOI: http: //dx.doi.org/10.1016/S0009-9260(05)82944-7]

31 Stattaus J, Kühl H, Forsting M. [Diagnosis of an accessory liver lobe established by magnetic resonance imaging-guided core biopsy]. Z Gastroenterol 2008; 46: 351-354 [PMID: 18393154 DOI: 10.1055/s-2007-963526]

P-Reviewers Cabibbo G, Marra F           S-Editor Wen LL             L-Editor                  E-Editor

Figure 1 Small oval tumor (3 cm × 2 cm × 2 cm) was found in the ligamentum hepatoumbilicalis next to the liver. 

Figure 2 Histopathology of the tumor from the ligamentum hepatoumbilicalis (liver tissue with moderate steatosis and a thick fibrotic capsule).
Figure 3 Tumor (10 cm × 8 cm × 6 cm) on the upper pole of the spleen. A: Computed tomography scan, arterial phase with a coronal reconstruction; B: Computed tomography scan, arterial phase – axial orientation.  

Figure 4 Histopathology of the hepatocellular carcinoma found in an ectopic liver in the spleen. 

